An optical study of the conformation of the aminofluorene-DNA complex.
Calf thymus DNA was modified with 2-aminofluorene (AF) to different extents by treatment with N-hydroxy-2-aminofluorene. The AF-modified DNAs together with free AF, the AF-modified guanine (Gua-C8-AF) and the AF-modified deoxyguanosine (dGuo-C8-AF) were subsequently studied by u.v. absorbance, linear dichroism and fluorescence spectroscopy. The emission and absorption properties of double-stranded DNA-AF and single-stranded DNA-AF closely resemble those of dGuo-C8-AF. The emission spectra of these three compounds show a broad, red-shifted emission, characteristic for exciplex formation. The linear dichroism and circular dichroism spectra of double-stranded DNA-AF show that the AF moiety forms a well-defined, regular structure. The dichroic ratio in the 310-340 nm region is constant, which indicates the presence of only one type of adduct. The long-wavelength transition moment of this adduct makes an angle of 72-74 degrees with the DNA helix axis. The binding of AF to double-stranded is DNA is accompanied by a destabilization of the DNA helix structure, a strong quenching of the AF emission quantum yield, intense AF circular dichroism and an apparent immobilization of the dGuo-C8-AF complex. In single-stranded DNA-AF, the AF conformation appears more random, although the interactions between AF and the surrounding bases persist. The strong interactions between AF and the surrounding bases which dominate the optical properties of the studied complexes, the significant destabilization of the DNA double helix after modification with AF, and the relatively small angle between AF and the base planes support a model in which the adduct is inserted into the DNA helix.